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Abstract 
'HWHUPLQLQJ WKH ORQJLWXGLQDO YHORFLW\ RI WKH XOWUDVRQLF ZDYHV LQ WKH FKDQJLQJ PDWHULDOV SUHVHQWV GLIILFXOWLHV HVSHFLDOO\ LQ
GHWHUPLQLQJWKHIOLJKWWLPH7KHPHWKRGSUHVHQWHGLQWKLVSDSHUWRGHWHUPLQHWKHIOLJKWWLPHLVEDVHGRQWKHWHPSRUDOYDULDWLRQRI
WKHVLJQDO7KDWLVZK\RXUFKRLFHZDVIRFXVHGRQWKHPHWKRGRIFRQWRXUGHWHFWLRQVIRUVXFKGHWHUPLQDWLRQ
7KH$XWKRUV3XEOLVKHGE\(OVHYLHU%9
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RIWKH6FLHQWLILF&RPPLWWHHRI,&80HW]
.H\ZRUGV8OWUDVRXQG7LPHRIIOLJKW,PDJHSURFHVVLQJ(GJH9HORFLW\&DQQ\PHWKRG
1. Introduction 
,PDJHHGJHGHWHFWLRQPHWKRGVKDVEHHQWKHVXEMHFWRIPDQ\DUWLFOHV-RKQ&$11<KDVVKRZQWKHPHWKRGEDVHGRQ
VHYHUDOVWHSV(J.Canny, Nov 1986)NQRZQE\LWVHGJHGHWHFWLRQSUHFLVLRQ
7KHIOLJKWWLPHZDVFDOFXODWHGIURPWKHEDFNVFDWWHUHGVLJQDOVE\WKHFURVVFRUUHODWLRQPHWKRG(ABOUDAOUD, 
2012),Q WKHORQJLWXGLQDOZDYHVYHORFLW\HYROXWLRQKDVEHHQVWXGLHGDVDIXQFWLRQRIZDWHUFHPHQWUDWLR
(Laura, 2004)DQG(ROBEYST, 2008)KDVHYDOXDWHWKHSZDYHYHORFLW\LQFRQFUHWH:HSURSRVHWRGHWHUPLQHWKH
YDULDWLRQRIWKHWLPHRIIOLJKWRIVLJQDOVWUDQVPLWWHGE\WKHFHPHQWSDVWHGXULQJLWVVROLGLILFDWLRQ


&RUUHVSRQGLQJDXWKRU7HO
(PDLODGGUHVVKLFKDPEDQRXQL#HGXXL]DFPD
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2. Theory 
 (GJHGHWHFWLRQ
7KHHGJHGHWHFWLRQPHWKRGLVEDVHGRQWKHGHULYDWLYHRIWKHVLJQDODVLWFDQEHXVHGLQ':KHQZHMX[WDSRVHDOO
WKHDFTXLUHGVLJQDOVWRFRQVWUXFWDQLPDJHZHFDQDSSO\WKLVPHWKRGWRGHWHFWE\ILUVWHGJHRIWKHLPDJH
FRUUHVSRQGLQJWRWKHWLPHRIIOLJKWRIWKHVLJQDOV7KHDOJRULWKPRIWKLVPHWKRGUXQVLQILYHVHSDUDWHVWHSV
6PRRWKLQJ)LQGLQJJUDGLHQWV1RQPD[LPXPVXSSUHVVLRQ7KUHVKROGLQJ(GJHWUDFNLQJE\K\VWHUHVLV
2XUDSSURDFKLVDVIROORZWKHHGJHGHWHFWLRQPHWKRGLVDSSOLHGWRNQRZQVLJQDOVZLWKRXWQRLVHVWKHQZHH[WUDFWWKH
ILUVWHGJHDQGVHHLILWFRLQFLGHVZLWKWLPHRIIOLJKW)LQDOO\ZHUHIHUWKHVDPHGHPDUFKHIRUVLJQDOVZLWKGLIIHUHQW
VLJQDOWRQRLVHUDWLR615
 ,PDJHVFRQVWUXFWLRQ
,WVOLGHVDVLQXVRLGDOVKDSHVZLQGRZIURPSRLQWLQVWHSVRIRXWRIGLIIHUHQWVLJQDOVZKHQWKHVWDUWRIWKH
ILQDOZLQGRZZLOOEHGHYHORSHGLQVHH)LJXUHDQG7KHIROORZLQJVLJQDOVDUHMX[WDSRVHGWRIRUPD
PDWUL[VHHILJXUH
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)LJXUHVWDUWNQRZQQRLV\VLJQDO
615 GE
)LJXUHFRQVWUXFWLRQRIQRLV\
VLJQDOVPDWUL[615 GE
 $SSOLFDWLRQRIWKHPHWKRGRIGHWHFWLQJFRQWRXUVQRQQRLV\VLJQDOV
:HDSSO\WKH&DQQ\6REHODQG3UHZLWWHGJHGHWHFWLRQPHWKRGWRWKHVDPHLPDJHDQGWKHILUVWFRQWRXULVGUDZQ
)LQDOO\ZHH[WUDFWWKHDEVFLVVDRIHDFKSRLQWDQGVHHKLVFRUUHVSRQGHQFHWRIOLJKWWLPHYDULDWLRQFXUYHVEXLOGLQJWKH
LPDJHWKHUHVXOWLVJLYHQE\WKHWDEOH
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7DEOHGLIIHUHQWHGJHGHWHFWLRQPHWKRGVDSSOLHGWRLPDJHVFRQVWUXFWHGE\GLIIHUHQWVLJQDOVZLWKGLIIHUHQW615
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
7KH WKUHHPHWKRGVPHHW WKH VDPH ILUVW FRQWRXU RI VLJQDOVZLWKRXW QRLVHV 7KH&DQQ\ HGJH GHWHFWLRQPHWKRG FDQ
GHWHFW WKH RXWOLQH RI DQ LPDJHZLWK 615  G% VRPHWKLQJ WKDW LV UHDFKHG IRUPHWKRGV RI 6RUHO RU 3UHZLWW IRU
LPDJHVXSWR615 GE
3. Experimental part 
 'HVFULSWLRQRIWKHH[SHULHQFH
:HDGRSWDQH[SHULHQFHGKDUGZDUHDVIROORZV
x $VLJQDOJHQHUDWRU62)5$1(/PRGHO35
x $IRXUFKDQHOSLFRVFRSHZLWKDVDPSOLQJXSSV
x $PLFURFRPSXWHU+3PRGHOSDIPZLWKZLQGRZV([SORLWDWLRQV\VWHP
x 7ZRWUDQVGXFHUVN+]
 3UpSDUDWLRQGHODSkWHGHFLPHQW
:HFKRRVHWKHFHPHQW&3-LQRXUH[SHULPHQWDQGZHPL[HGLWZLWKZDWHUVXFKWKDWZHLJKWUDWLRZDWHUFHPHQW
ZLOO7KHFHPHQWSDVWHLVORGJHGEHWZHHQWZR3OH[LJODVPPWKLFN7KHWZRWUDQVGXFHUVWUDQVPLWWHUUHFHLYHU
DUHRQDVOLGLQJVWDLQOHVVVWHHOVXSSRUWVRWKDWWKH\DUHLQGLUHFWFRQWDFWZLWKWKH3OH[LJODV7RDYRLGEXEEOHVLQWKH
GRXJKZKHQLWLVSXWLQWKHWDQNZHUHPHG\E\JLYLQJKLPVXGGHQYLEUDWLRQIRUHVFDSLQJWKHEXEEOHVRXWRIFHPHQW
:HWU\WRPDNHWKLVSDUWRIWKHZRUNLQOHVVWKDQILYHPLQXWHVDQGWRIROORZWKHHYROXWLRQRIWKHSDVWHIURPWKHVWDUW
RIPL[

)LJXUH6FKHPDWLFRIH[SHULHQFH
 5HFRYHU\VLJQDOV
&HPHQWSDVWHLVYHU\DEVRUEHQWXOWUDVRQLFZDYHVHYHQDWORZWKLFNQHVVRIFHPHQWWKHVLJQDOFDQ¶WJHWWKURXJK
ZKLFKLVZK\WKHWUDQVPLWWHGVLJQDOLV]HURDWWKHEHJLQQLQJRIH[SHULHQFH'HVSLWHWKLVZHFROOHFWDOOWKHWUDQVPLWWHG
VLJQDOVIURPWKHVWDUW7KHUHFRUGHGVLJQDOVDUHVDPSOHGDWSVDQGWUHDWHGDVWKHDFTXLVLWLRQE\RXUVRIWZDUH
GHYHORSHGLQRXUODERUDWRU\DQGDUHMX[WDSRVHGRQHDIWHUWKHRWKHURQDVLQJOHPDWUL[
4. Application Canny edge detector method 
$VWKHWUDQVPLWWHGVLJQDOLVDOPRVWQLODWWKHEHJLQQLQJDQGWKHWLPHRILWVDSSHDUDQFHGHSHQGVRQWKHWHPSHUDWXUHWKH
HIIHFWRIQRLVHLVYHU\PHDQDWWKDWPRPHQWWKDWLVZKHQWKHIOLJKWWLPHGHSHQGVRQWKH615:HKDYHVHHQWKDWWKH
&DQQ\PHWKRGLVRQO\HIIHFWLYHLIWKH615H[FHHGVG%7KHDFFXPXODWHGVLJQDOVDQGWKHQSURFHVVHGE\WKH&DQQ\
PHWKRGWRGUDZWKHFRQWRXUVDUHGLVSOD\HGLQWKHIROORZLQJLPDJHV
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)LJXUH7LPHRIIOLJKWHYROXWLRQ )LJXUHORQJLWXGLQDOZDYHVYHORFLW\HYROXWLRQIRUGLIIHUHQWWHPSHUDWXUHV
5. Conclusion 
7KHYDULDWLRQRIWKHORQJLWXGLQDOZDYHYHORFLW\LVGHWHUPLQHGE\NQRZLQJWKHHYROXWLRQRIWKHWLPHRIIOLJKWDQGWKLV
ZDVUHSDLUHGE\&DQQ\HGJHGHWHFWLRQIURPFRQFDWHQDWHGVLJQDOV7KLVPHWKRGFDQEHDQDGGIRUPHDVXUHPHQW

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